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PREFACE 

The  study  described  herein  was  performed  in  response  to  a telephone 
request  by  the  Planning  Division,  Mobile  District  (SAM),  on  2 February 
1977.  The  study  was  authorized  on  17  February  1977. 

The  study  was  conducted  during  the  months  of  March  and  Aprj.1  1977 
by  the  Wave  Dynamics  Division,  Hydraulics  Laboratory,  Waterways  Experiment 
Station  (WES),  under  the  direction  of  Mr.  H.  B.  Simmons,  Chief  of 
the  Hydraulics  Laboratory,  and  Dr.  R.  W.  Whalin,  Chief  of  the  Wave  Dynamics 
Division.  The  bulk  of  the  computations  as  well  as  various  aspects  of 
the  programming  involved  were  performed  by  Mr.  James  Ethridge,  Civil 
Engineering  Technician.  The  study  was  supervised  and  this  report 
prepared  by  Mr.  A.  W.  Garcia,  Research  Oceanographer.  Mr.  Earl  Howard, 
Planning  Division,  SAM,  provided  the  wave,  sediment  and  bathymetric  data 
used  in  performing  the  computations. 


Commander  and  Director  of  WES  during  the  performance  of  this 
study  and  preparation  of  the  report  was  COL  John  L.  Cannon.  Technical 
Director  was  Mr.  F.  R.  Brown. 
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CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (SI) 
UNITS  OF  MEASUREMENT 
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U.  S.  customary  units  of  measurement  used  in  this  report  can  be  con- 
verted to  metric  (SI)  units  as  follows: 


Multiply 

feet 

miles  (U.  S.  statute) 
cubic  yards 

pounds  (mass)  per  cubic  foot 
square  feet  per  second 
degrees  (angle) 


By 

0. 30*48 
1.6093*4*4 
0.76*455*^9 
16.0185*46 

0.0929030*4 

0.017*45329 


To  Obtain 

metres 
kilometres 
cubic  metres 

kilograms  per  cubic  metre 
square  metres  per  second 
radians 


DAUPHIN  ISLAND  LITTORAL  TRANSPORT  CALCULATIONS 
Introduction 

1.  Dauphin  Island  is  located  just  westward  of  the  mouth  of  Mobile 
Bay,  Alabama.  It  is  an  elongated  sand  barrier  island  approximately  14.5 
miles  long  and  0.5  miles  wide.  The  bathymetry  south  of  Dauphin  Island 

is  characterized  by  an  extremely  flat,  shallow  shelf  (Figure  1)  extending 
seaward  for  about  38  miles  (20  fathom  isobath).  The  slope  is  very  gradual, 
enough  so  that  along  a transect  the  change  in  water  depth  can  be  less 
than  30  ft  in  five  miles.  This  broad  flat  bottom  results  in  significant 
frictional  dissipation  of  wave  energy  accompanied  by  a substantial 
decrease  in  wave  height  as  waves  traverse  this  shelf.  For  particular 
wave  conditions  (period,  deepwater  height,  angle  of  approach,  etc.), 
this  frictional  dissipation  may  result  in  the  wave  height  at  breaking 
being  less  than  the  deepwater  wave  height. 

2.  The  values  of  littoral  sediment  transport  presented  herein  were 
computed  using  the  methodology  described  in  Reference  1.  The  wave  data 
used  were  taken  from  SSMO  publications  and  the  wave  directions  were 
grouped  into  three  octants;  112.5°  to  157.5°;  157.5°  to  202.5°  and 
202.5°  to  247.5°.  The  mean  compass  angles  for  eacli  of  these  octants 
was  therefore  135°,  180°,  and  225°,  respectively.  Because  the  shoreline 
in  the  vicinity  of  interest  extends  directly  east-west,  the  waves 
grouped  into  the  second  directional  octant  (1S0°)  make  no  contribution 

to  the  littoral  transport.  The  remaining  directional  octants  have  deepwater 
wave  directions  of  45°  relative  to  the  shoreline.  Because  the  computational 
model  is  very  sensitive  to  changes  in  deepwater  wave  direction,  the  grouping 
of  waves  into  only  two  directions  of  approach  undoubtedly  introduces  a 
significant  source  of  error. 

3.  To  adequately  represent  the  radical  change  in  bottom  slope  at 
about  the  25-ft  isobath  (slope  changes  from  approximately  1/100  to  1/1000 
as  one  proceeds  seaward),  the  execution  of  the  model  was  initiated  with 

a oO-ft  maximum  depth  and  bottom  slope  of  0.0011563  and  stepped  shoreward 
in  1,000- ft  increments  until  the  depth  reached  25  ft.  Execution  was  halted 
and  the  bottom  slope  changed  to  0.0113656.  Execution  was  then  resumed 
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with  a 50-ft  step  size  until  the  wave  broke.  A comparison  of 
the  prototype  and  model  bottom  profiles  is  shown  in  Figure  1. 


Results 

4.  Table  1 gives  the  volume  of  sediment  transported  within  distance 
intervals.  Each  calculated  volume  is  assumed  to  be  distributed  in  the 
interval  between  the  corresponding  distance  and  the  subsequent  (numerically 
smaller)  distance.  For  example,  the  gross  transport  of  382  yd3/yr/ft 

is  assumed  to  be  distributed  over  the  distance  interval  between  34,200  ft 
and  33,200  ft.  Figures  2 and  3 show  the  integrated  (cummulative)  gross 
and  net  transports  respectively.  These  figures  respectively  display 
the  total  calculated  transport  between  the  indicated  water  depth  (abscissa) 
and  60  ft.  For  example,  the  total  gross  transport  (Figure  2)  between 
50  and  60  ft  water  depth  would  be  about  21,000  yd"5/ yr/ft.  The  total  net 
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transport  (Figure  3)  would  be  about  6,700  yd  /yr/ft.  Figure  4 shows 

the  net  and  gross  transport  gradient.  For  example,  the  gross  annual 

transport  over  a 100- ft  interval  (normal  to  the  shoreline)  centered  at 

50  ft  water  depth  would  be  about  145  yd^/yr/ft  (100  x 1.45).  The 
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corresponding  net  transport  would  be  about  54  yd  /yr/ft  (100  x .54). 

Concludi ng  Remarks 

5.  There  is  the  ever  present  temptation  when  applying  a fairly 
rigorous  mathematical  treatment  to  a data  set  to  feel  that  the  final 
calculations  arc  somehow  "better"  or  more  reliable  than  the  initial 
information.  The  results  presented  herein  are  particularly  susceptible 
to  such  a temptation.  Therefore,  when  using  those  calculations,  one 
should  keep  in  mind  that  they  represent  only  a first  order  approximation 
to  the  values  of  the  littoral  transport  in  the  specified  area  and  should 
be  treated  as  such  until  field  verification  measurements  can  be  made. 

6.  Gorsline  (Ref.  2)  estimates  a tota^l  net  littoral  transport  at  Gulf 
Snores,  Florida,  of  196,000  yd'Vyr  (150,000  M"'/yr . . Gulf  Shores  is  located 
approximately  45  miles  east  of  Dauphin  Island  and  exhibits  an  offshore 
M.'fpholog)  similar  to  Dauphin  Island.  Assuming  the  total  net  littoral  drift  is 


about  the  same  at  Dauphin  Island,  the  total  net  littoral  transport  seaward 
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of  the  breaker  zone  of  27,437  yd  /yr/ft,  or  about  1/7  of  the  total  net 
littoral  transport,  appears  reasonable. 
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Table  1 


DISTANCE 

FROM 

VOLUME 

volume 

NET 

BEACH 

SE  OUAO 

Sw  CUAD 

GROSS 

(WESTRARo) 

(FT) 

(CU  YDS/YR/FT) 

MOBL’  I 

CCU  YOS/YR/FT) 

(CU  YDS/YR/FT) 

(CU  YDS/YR/FT) 

3 4 ? 0 0 . 0 

235.92 

146.57 

361.99 

88.85 

33?00 . 0 

(60.2) 

295.37 

151.27 

396.64 

94.09 

32200.0 

254.65 

155.97 

410.82 

98.89 

31200.0 

264.73 

160.85 

425.59 

103.88 

30200 . 0 

274.99 

165.88 

440.86 

109.11 

29200.0 

(SS.7) 

285.54 

171.02 

456.57 

114.52 

28200.0 

296.59 

176.38 

472.97 

120.20 

27200.0 

310.96 

182.84 

493.80 

128.13 

26200.0 

323.67 

183.86 

512.73 

135.01 

25200.0 

337.32 

195.1? 

532.44 

1«2.19 

2U200.P 

(SO.O) 

351.45 

201.67 

553.13 

149.78 

23200.0 

366.50 

208.69 

575.19 

157.80 

22200.0 

388.09 

217.18 

605.27 

170.90 

21200.0 

405.69 

225.02 

630.91 

180.87 

20200.0 

(45. S) 

424.40 

233.15 

657.55 

191.25 

19200.0 

455.72 

245.38 

701.11 

210.34 

16200.0 

479.44 

255.32 

734.76 

224.12 

17200.0 

504.75 

265.86 

770,61 

238.90 

16200.0 

(40.9) 

531.95 

277.11 

809.06 

254.84 

15200.0 

561.25 

289.10 

850.35 

272.15 

1U200.0 

591.84 

301.61 

893.46 

290.23 

13200.0 

624.30 

314.82 

939.12 

309.46 

12200.0 

659.62 

329.10 

988.91 

330.72 

1 1200.0 

(35.2) 

698.65 

344.57 

1043.22 

354.07 

10200,0 

769.28 

361.21 

1 130.49 

408.06 

9200.0 

820.59 

378.23 

11  98'.  8 2 • 

442.36 

8200.0 

875.69 

396.16 

1271.84 

479.53 

7200.0 

(30.7) 

943.03 

417.64 

1360.67 

525.39 

6200 . 0 

1014.55 

440.18 

1454.73 

574.36 

5200.0 

1089.32 

463.60 

1552.93 

625.72 

0200.0 

1170.69 

489.07 

1659.96 

681.61 

3200.0 

1259.66 

516.68 

1776.56 

742.80 

2200.0 

(25.0) 

336.90 

190.90 

527.80 

146.00 

2150.0 

370.76 

210.79 

581.55 

159.97 

2100.0 

409.1 8 

233.51 

642.69 

175.67 

2050.0 

453.05 

259.61 

712.66 

193.45 

2000.0 

506.14 

290.54 

796.68 

215.60 

1950.0 

564.79 

325.58 

890.37 

239.22 

1900. 0 

632.69 

366.31 

999.00 

266.38 

1850.0 

711.59 

413.6? 

1125.41 

297.76 

1800 . 0 

803.62 

469.45 

1273.06 

334.19 

1 750. 0 

(20.0) 

911.64 

534.9? 

1446.55 

376.72 

1700.0 

1039.01 

612.40 

1681.41 

426.62 

1650.0 

1190.17 

704.61 

1894.78 

465.56 

1600.0 

1370.1 3 

614.96 

2165.09 

555.17 

1550 . 0 

1599.28 

951.78 

2551.06 

647.50 

1500.0 

1864.65 

1113.93 

2978.59 

750.72 

1 450 . 0 

2187.70 

1311.59 

3499.29 

676.11 

1400, 0 

2583.68 

158u. 1 7 

4137.85 

1029.51 

1350.0 

3073.03 

1684. 23 

4927.25 

1218.80 

1300.0 

(14.8) 

3662.77 

2228,37 

5911.14 

1 45u .40 

t 250.0 

4448.61 

269 6 . 6 1 

7147.42 

1749. ei 

1200.0 

3730.11 

1841.51 

5571 .4? 

1858.79 

1150.0 

4 165.35 

1910.07 

6075.48 

2255.31 

1100,0 

(12.5) 

4762.6? 

? 0 ? 7 , 5 7 

6790.19 

2738.05 

59215. 

.'178b. 

91001 . 

27429. 

L , 1 


of  bottom  profiles 
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In  accordance  with  letter  from  DAEN-RDC,  DAEN-A SI  dated 
22  July  1977,  Subject:  Facsimile  Catalog  Cards  for 

Laboratory  Technical  Publications,  a facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
below. 
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